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ABSTRACT

The candidate/critical habitat zones (CHZs) are three noncontiguous
parcels (totalling 15,000 acres) that adjoin or overlap Federal land in
the rugged mountains of northwestern Sonoma County. The zones are presently
being evaluated by the U.S. Army Corps of Engineers to determine the poten-
tial impact of proposed mitigation alternatives to protect peregrine falcon
habitats in the zones. This report deals with sociocultural factors iden-
tified in the CHZs.

Ethnographic data suggest that the primary Native American use of the
study area was for resource procurement. No archaeological survey has been
undertaken within the 13,500 acres of private CHZ lands. The demonstrated
high degree of archaeological sensitivity, however, suggests that the land
may have supported a variety of activities prehistorically.

No records were found of early Euro-American settlement in the area.
After 1860, the study area began to be settled by homesteaders who raised
cattle and later sheep. While small, family ranches prevailed during the
first decades of recorded settlement, large ranches, sometimes under cor-
porate ownership, became the norm by the turn of the century. Hunting--
by ranchers, their friends, and members of hunting clubs--has been a major
activity in the area from the historic period to the present. No field
survey of historic resources has been undertaken within the zones' private
Tands. Historical sites reflecting a significant regionwide pattern can
be expected to occur within the study area.

Lifestyle and economic values have remained relatively constant in the
20th century. Owners have often had recreational motives for purchasing or
maintaining their holdings, but ranches have been expected to pay for them-
selves. In recent years, according to ranchers, stock losses due to sharply
increased predation have made sheep ranching uneconomical. Owners are now
contemplating new uses for their lands.

Construction of nearby Warm Springs Dam may have considerable impact
on CHZ lands. Anticipation of increased land values due to the presence
of Lake Sonoma has made the future of the CHZs uncertain. Maintenance of
large ranches rests on the economic viability of alternative uses of the
land and on the persistence of an undeveloped enviromment which permits land-
owners to continue to enjoy an independent and solitary 11festy1ex
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PREFACE

Scope of the Sociocultural Factors Review

As a part of the evaluationof alternative management options for
the candidate/critical habitat zones (CHZs), the Warm Springs Cultural
Resources Study (WSCRS) was directed to undertake a sociocultural factors
review. The study was to identify, describe, evaluate, and report existing
conditions within the CHZs and project the potential effects of the pro-
posed alternatives on these factors. Specific tasks identified by the
Corps of Engineers were the following:

Description of prehistoric land-management techniques, an overview
of prehistoric archaeological resources, and identification of
archaeologically sensitive areas
Identification of Native American ancestral ties to the area and i
current values associated with the area !
Description of historic-period settlement in terms of population
relocation and settlement, economic patterns, technology, and
1and management practices
Description of existing land uses and land-management practices, with
particular note to recreational uses
Identification of current population of the areas, the history of their
ties to the CHZs, and the relative importance of these ties
compared with other associations of these individuals
Identification of governmental bodies, agencies, institutions, and
other groups having major associations with the areas.
Authorization for the review was received on 19 December 1980. The
report was to be submitted on 6 March 1981, allowing approximately two
months for research and writing. It should be noted that the analysis
presented in this report relates to the conditions specified by the project's
Scope of Services.

Study Methods |
A staff representing the fields of prehistoric archaeology, historical ¢

archaeology, history, cultural anthropology, geography, and economics was
assembled. The first task was to become acquainted with the study area.
Field trips to the CHZs provided first impressions and generated initial
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research questions. Previous research efforts related to the region, both
completed reports and archival materials on file at the WSCRS office, were
reviewed. An intensive interviewing program followed, consulting Native
Americans with local ties to the area, CHZ landowners, residents of the
surrounding area, and representatives of public and private agencies. Re-
search using county and federal archival material was conducted to establish
the history of land use in the CHZs. (Specific methods for each of the
factors reviewed are described at the beginning of each chapter. A list of
consultants is included at the end of this report.)

Weekly meetings were held to report progress, share findings, and
prevent overlap of research efforts. Regular progress reports were sub-
mitted informally to Richard Lerner and David Tripp, liaisons between the
study and the Corps of Engineers. Fieldwork and research were terminated
in mid-February, and a "draft in progress" report was submitted to the
Corps of Engineers on 6 March 1981,

Study Limitations

The brief time period allowed for the preparation of this report
presented several problems. Consultants and materials were not always
available on short notice, nor was there opportunity to conduct follow-up
interviews to fill research gaps. During the holiday season, which extended
through the first few weeks after authorization, many individuals con-
tacted were unable to grant interviews, resulting in delays gathering
primary data. In most cases, it was necessary to begin writing before
research was completed, requiring revisions as new information was received.

Lack of access to private lands was another difficulty encountered.
Thus, attempts to identify cultural resources in the field were limited
to roadside reconnaissance.

Acknowledgments
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piloted aerial tours of the Dry Creek Uplands and shared his considerable
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CHAPTER 1
THE CANDIDATE/CRITICAL HABITAT ZONES

Location

The candidate/critical habitat zones (CHZs) under review consist of
three separate areas totalling approximately 15,000 acres. These zones
are peripheral to or overlap the Warm Springs Dam-Lake Sonoma Project area
in northwestern Sonoma County. San Francisco is about 70 miles to the
south. Nearby communities include Cloverdale, 3 miles northeast of the
Dry Creek Critical Habitat Zone; Geyserville, about 10 miles to the south-
east; and Healdsburg, 15 miles to the southeast (map 1). These communi-
ties are located on Highway 101, which provides major access to the area
from the north and south. Roads leading into the CHZs are Hot Springs
Road, Kelly Road, and Rockpile Road. Both Rockpile and Hot Springs are
county roads, while Kelly Road was constructed by private means. Kelly
Road is now federally owned and only Timited access is allowed.

The Physical Landscape

The candidate/critical habitat zones are segments of Tand which share
characteristics typical of their region, with boundaries imposed solely for
habitat recognition. Thus, the following discussion of basic environmental
conditions will address a greater area, called here the Dry Creek Uplands.
Physical characteristics unique to each zone are discussed below.

The Dry Creek Uplands are Tocated in the Mendocino Range, a division of
the California North Coast Ranges. Here, the geologic structure consists
primarily of Jurassic Age sedimentary and volcanic rocks of the Franciscan
Formation and of shales from the Great Valley Sequence (U.S. Army Corps of
Engineers 1973:40). Vertical movement along faults and cutting by steams
have sculpted a rugged, mountainous terrain with steep-sided ridges and
deep, narrow valleys. Appearing in several locations are rock outcrops
and large cliffs. Elevations range between 200 and 2,500 feet above sea
level. The upland areas are dissected in a dendritic pattern by intermit-
tent and perennial streams. Major branches in the drainage system join
Dry Creek, which opens into a narrow, flat valley and broadens as it flows




southeast toward the Russian River. A small portion of the CHZs is drained
by the Wheatfield Fork of the Gualala River, which flows west to the
Pacific Ocean.

Climate in the area is characterized by cool, wet winters and warm,
dry summers. Annual precipitation, almost exclusively in the form of rain,
varies according to topographic conditions and is subject to yearly fluc-
tuations. Average annual precipitation in the Dry Creek drainage ranges
from 37 to 57 inches. Temperatures and winds are also subject to micro-
climatic variation; differences in elevation, aspect, and vegetative cover
account for a wide range of temperatures within this environment. Although
winters are cool, temperatures rarely drop below freezing. Snow may oc-
casionally fall in the higher elevations but does not generally accumulate.
In the coldest month, January, the mean daily temperatures average 45°F,
while 72°F is the average for July, the warmest month (U.S. Army Corps of
Engineers 1973:38).

Local plant communities include redwood and Douglas fir forests, mixed
evergreen forest, oak woodland and oak savanna, chaparral, riparian wood-
land, and grassland. In general, the more forested lands are found
patterned along drainages and in areas containing deeper soils on the north-
facing slopes. Chaparral and scrub, dominated by manzanita and chamise,
appear in shallower soils on south-facing slopes (Royston et al. 1979:20).
Oak-dominated woodland and savanna are more widely distributed on various
aspects and along broad ridges.

Extensive grasslands, primarily the result of environmental alteration
by Euro-American settlers, occur throughout the region. From the last half
of the 19th century to the present, timber harvesting and the removal of
trees and brush to create grazing land have greatly modified the region's
vegetation. In addition, harvesting of tanbark for sale to the leather
industry resulted in the removal of tan oak until the 1940s (Theodoratus
et al. 1979:5,113).

A View of the Cultural Landscape

History of Land Use

Prior to Euro-American contact, there was widespread use of resources
in the area by Southern Pomo and perhaps Kashaya Pomo groups. Clusters of

2
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PLATE 1

the Upper Dry Creek Candidate Habitat Zone
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permanent habitation sites and special-purpose sites have been recorded
throughout the Warm Springs Dam-Lake Sonoma project area. Archaeological
site testing (Baumhoff and Orlins 1979) has revealed evidence of abundant
human activity in the area for more than 5,000 years. Native Americans
continued to occupy some villages in the valley throughout the 19th
century, using the uplands primarily for hunting, fishing, and collecting
plant materials.

Euro-American use of the uplands initially occurred in the mid-19th
century, with the settlement of 160-acre homesteads. A few orchards, and
perhaps vineyards, were developed, and some grain was raised for livestock,
but inadequate soils and the lack of bottomland discouraged intensive ag-
riculture. Instead, early settlers concentrated on cattle raising, changing
their focus to sheep ranching in the 1870s. By the end of the 19th century,
landholdings had been consolidated into much larger parcels, many trees had
been removed to expand pasture, and the livestock-ranching Tandscape took
shape.

The Dry Creek Uplands Today

The imposition of material culture through built forms in the Dry
Creek Uplands has been minimal. This renders a scene that is partly wild,
partly pastoral, and relatively undisturbed by human use. Aside from
scattered erosional scars, it is a scene of aesthetic quality, appealing
to an appetite for open space and countryside.

Historically, the isolation of these upland ranches was determined
by rough topography, relative inaccessibility, and the land's inability to
support intensive agriculture. A persistence of large landholdings and
low density into the 1980s has occurred in the face of greater county
population and development pressure, improved access, and recognition of
an increased recreation potential. In part through a commitment to sheep
ranching and other established uses, landholders have maintained a land-
scape free of residential subdivision, commercial recreation, and other in-
compatible uses.

While the unspoiled character of the uplands has led many owners to
use their properties as retreats, most landowners want the land to pay for
itself. A recent decline in the sheep-ranching industry has given impetus

4
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to the consideration of other lTand uses. Several of the larger ranches

in the area have shifted their emphasis to beef-cattle operations or are
considering such a change. Timber harvesting, primarily of Douglas fir,
has become increasingly significant in the 20th century. A;eas recently
logged reveal new roads and harvest remnants, while other timber areas are
in various stages of regrowth. Hunting, fishing, and vacationing are past
uses which continue informally on private lands; leasing of hunting rights
has become increasingly common as a major supplement to ranch incomes.
Recent lard-use changes in the Dry Creek Uplands include ranch subdivision
and accelerated property turnover.

Rancheria Creek Critical Habitat Zone

The Rancheria Creek CHZ encompasses an area of about 1,770 acres
Tocated 1 mile west of the future southwestern shore of Lake Sonoma. The
land surface in this zone is deeply dissected by perennial Rancheria Creek
and its tributaries. High cliffs, such as Deadman C1iff in the Rancheria
Creek drainage, accentuate the steepness of the canyons. Heavy vegetation
lines Rancheria Creek. The surrounding uplands open into oak woodland and
grassland. Rills and gullies are evidence of erosion on steeper slopes,
where woods were cleared for rangeland. Access to the Rancheria Creek
CHZ is provided by Rockpile Road, which runs for a mile through the north-
eastern corner of the zone. There are also a few private jeep trails.

The Sonoma County Assessor's Office lists five owners in the Rancheria
Creek CHZ (map 2). The majority of the zone is owned by the Harwood
Corporation, a family operated lumber business headquartered in Brans-
comb, California. About three years ago, the Harwoods purchased 4,400
acres, approximately 1,417 of which lie within the Rancheria Creek zone,
from a sheep rancher who had owned the land for 15 years. This land was
exchanged with the agreement that it would be returned to the previous
owner when timber harvesting was completed. The former owner continues to
use the ranch for hunting and vacationing. When he reassumes title in
July 1981, he plans to lease his land for cattle grazing. The Harwoods
will retain timber rights, and intermittent harvesting will continue for
the next few years. The Harwood Corporation also holds title to property
in the Upper Dry Creek zone.
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A 259-acre parcel straddles the northwest corner of this CHZ. Ap-
proximately 155 acres of this parcel lie within the zone. The owner of
this property has title to more land in the vicinity and has maintained
his Rancheria Creek property for "open space" purposes for more than 20
years. He has fenced out Tivestock and harvests timber through a process
he calls thinning and planting. The owner hunts on the land (there is a
hunting cabin on the property) and encourages wildlife, while discouraging
trespassing. He is sympathetic to the plight of the peregrine falcon and
has cooperated with the U.S. Fish and Wildlife Service and the California
Department of Fish and Game in observation and research efforts.

About 160 acres in the southwestern portion of the Rancheria Creek
CHZ are part of a larger ranch which extends to the south. The owner of
this property built his home just outside of the CHZ in 1975, when the
Corps of Engineers condemned his family home on Skaggs Springs Road for
the Warm Springs Dam-Lake Sonoma Project. He is the third generation
in his family to own and manage property here. With his father, and
later with his wife, he ran a sheep ranch. He sold off most of his sheep
two years ago because of predation problems and is currently planning a
cattle operation. The owner harvests timber on his property by selection
and replanting.

Approximately 19 acres within the Rancheria Creek Zone are part of a
140-acre parcel purchased four years ago by its present owner. There are
two dwellings on the land. The owner is a half-time resident of one;
the other is occupied full time by a friend. The owner's use of the land
is primarily recreational.

A remaining 19 acres in the Rancheria Creek zone is owned by a couple
who now live out of the state but have had long-term ties with the area.
They continue to keep this land as a hunting preserve.

Dry Creek Candidate/Critical Habitat Zone

The Dry Creek CHZ includes a portion of the central area of the Warm
Springs Dam-Lake Sonoma Project area. The Critical Habitat Zone contains
about 2,500 acres, over half of which is under Federal ownership. Candi-
date areas, attached to the northeast and southwest corners of this zone,
account for about 1,100 additional acres. Pritchett Peaks, a high and




precipitous rocky ridge, stretches roughly 3 miles through the zone.
Elevations range from just under 300 feet to almost 1,900 feet above sea
level. The south slope of Pritchett Peaks alternates between low scrub and
exposed rock, while the north side is heavily forested with conifers and
mixed hardwoods. Oaks and grasses grow on the lower, less steep land.
Dry Creek runs for about 1 mile in the Federally owned, southwestern
portion of the zone. Brush Creek, an intermittent tributary of Dry Creek,
drains from the northern slopes of Pritchett Peaks and flows west. Icaria
Creek, an intermittent stream flowing east toward the Russian River, runs
for about 1 mile through the northeastern portion of the zone. Kelly Road
passes through about 2 miles of the northern part of this CHZ, and Rockpile
Road intersects the zone at its extreme southwestern corner.

Excluding Federally held land, the zone is divided among eight owners
(map 3). The largest parcel, approximately 1,100 acres on the zone's eastern
side, was purchased in 1959 by a San Francisco physician whose aim was to
provide a ranching lifestyle for his family. Much of the family's vacation
time is spent working on the ranch, Six full-time residents include rela-
tives and caretakers. Initially, the owner ran sheep and planted grapes.
Now he has switched to cattle and has expanded his vineyard. In addition,
he leases out hunting rights to his land.

Two hundred acres on the northern side of Pritchett Peaks was
recently purchased by a Cloverdale family. The owners plan to repair a
hunting cabin on the property to be used as a summer rental. Eventually
they hope to move to the land.

Approximately 220 acres in the southwestern corner of the Dry Creek
zone are part of 1,900 acres of land which were purchased four years ago
by seven investors. This land is presently leased for sheep raising. When
they sell, the owners expect to subdivide into 100-acre parcels, hoping to
appeal to Personswanting rural estates.

Forty acres on the northern edge of the zone are part of a larger
ranch which has been maintained by the current owner for the past 50
years. It is primarily a sheep ranch but reportedly will be converted to
a cattle operation. This ranch extends northwest of the Dry Creek zone;
its western reaches overlap into the Upper Dry Creek Candidate Habitat Zone.

The son and daughter of a Rancheria Creek CHZ property holder own
about 30 acres bordering Rockpile Road in the southwestern corner of the
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Dry Creek zone. There is a house on this property which is presently
occupied by caretakers.

Remaining land in the Dry Creek zone, approximately 475 acres, is
divided among three owners. These owners were not consulted, and their
use of the land is not known.

Upper Dry Creek Candidate Habitat Zone

The Upper Dry Creek Candidate Habitat Zone is located north and west
of the other two zones, about 7 miles west of Cloverdale. It is the
largest of the three, with about 9,600 acres. The eastern end of the zone
contains approximately 120 acres of Federally owned land. Most of the
zone is drained by Galloway Creek, which flows west to east and joins
upper Dry Creek in the zone's northeastern corner. Uplands are formed by
Mt. Tom, White Mountain, and the west end of Thompson Ridge. Elevations
range from 600 to 2,500 feet above sea level. Mixed forests and woodland
are generally confined to drainages and north-facing slopes. 0ak savanna,
chaparral, and grasslands are interspersed throughout the remaining areas.
Some of the steeper slopes in this zone show signs of erosion. Both
Rockpile and Kelly roads provide access to the southern portion, linking
this zone with the other two CHZs. Hot Springs Road enters the eastern
side of the zone. ‘

Private land in the Upper Dry Creek zone is split among five owners
(map 4). One owner has title to about 5,200 acres covering the northeastern
quadrant of the CHZ. This is the southern part of a 16,000-acre ranch
which extends into Mendocino County. The owner inherited this ranch from
his father, who had owned it since about 1910. It has always been ranched
for sheep, and the present owner would like to continue the sheep opera-
tion. Controlled burning is practiced on the ranch to improve the range-
land. The owner lives in Petaluma, while maintaining a house on the ranch;
he presently employs a ranch caretaker. In the past, the owner did small-
scale timber harvesting, and he may expand use of timber resources in the
future. Rights have been leased to 3,000 acres of this ranch for hunting,
but also to discourage trespassers.

Approximately 3,220 acres on the western side of the zone are part
of the Targer Rockpile Ranch, owned for the past four years by the Har-
wood Corporation. The Harwoods are managing this ranch under the principle




of muitiple use. They have harvested timber and are in the process of re-
planting. They are also beginning to operate the ranch for beef cattle.
They allow and encourage friends and employees to hunt and fish this land.
The Harwoods have set aside 1,000 acres for possible subdivision into
smaller parcels for second-home sites. Fences, barns, and the ranch house,
which were somewhat deteriorated at the time of purchase, have been re-
paired by the Harwoods. A Federal trapper and his family presently live

on Rockpile Ranch,

On the southeastern side of the Upper Dry Creek Zone, 750 acres have
been maintained by the current owners since 1935. This land is primarily
operated as a sheep ranch. The owners also raise cattle for their own
consumption and practice intensive gardening on this property. In the
past, the owners were involved in the lumber industry and have harvested
trees from this property. The owners live on the ranch on a half-time
basis; they also have a home in Santa Rosa.

About 290 acres on the east side of this zone represent the western
portion of the sheep ranch which extends into the Dry Creek CHZ.

The Soroma Title Guaranty Company of Santa Rosa holds title to three
small parcels adjacent to Rockpile Road. These parcels total approximately
20 acres.

Government Involvement in the Mabjtat Zones

Although property owners and residents have played major roles in
shaping the unique character of the area, the involvement of governmental
requlatory agencies has had an important effect on land-use policy and
practices. While Sonoma County's lancd-use regulations exert the most im-
mediate governmental restrictions on landowners, State and Federal agencies
also have regulatory involvements in the CHZs. At present, there is no
formal organization through which property owners in the Dry Creek Uplands
represent their interests to governmental agencies.

County

Land-Use Regulations

Sonoma County, through a five-member Board of Supervisors, guides and

10




enforces land use on a countywide basis. Goals, policies, and recommen-
dations for long-term development and resource use within Sonoma County are
delineated in the Sonoma County General Plan, prepared by the Department of
Planning and adopted by the Board of Supervisors in January of 1978. The
General Plan assigns an "undeveloped" land-use category to a large region
in the northwest part of the county, a region which encompasses the CHZs.
"Undeveloped" is described as follows:
Undeveloped land is characterized by a low inten§ify of human

utilization and includes forests, grasslands, mountainous areas,

and other lands not predominantly used for agriculture, except for

such extensive activities as the grazing of sheep or beef cattle.

Residences are related primarily to the use of the land; they are

scattered at a very low density throughout these areas (the density

averages one dwelling unit per 450 acres countywide). A greater
density (as much as one unit per twenty acres) may be permitted

in certain areas. Most of the people in undeveloped areas live

at these higher densities, whereas large areas of land remain

essentially uninhabited. Open land is located predominantly on

hills and mountains; the northwest part of the county is largely
classified as undeveloped (Sonoma County Department of Planning

1978:29).

Minimum lot sizes in "undeveloped" areas generally range between 40 and
100 acres. Ideal conditions, i.e., gentle slopes, low fire hazard, and
conformance with localized existing parcelization, may warrant greater

densities.

For more specific planning purposes, the county is divided into
zoning districts. Much of the zoning was established before the adoption
of the General Plan, however, and is currently being brought into con-
formance with land-use categories as designed by the plan. County zoning
districts assigned to parcels in the CHZs are shown on maps 5-7; they are
described below.

AE- Exclusive Agricultural District permits one single-family dwelling, one

guest house, livestock farming, seasonal leasing of hunting rights, outdoor
growing and harvesting, one stand for the sale of agricultural products,
game preserves, and accessory buildings. Under permits and conditions, the
following may also be permitted: additional dwellings, farm labor camps,
mobile homes, raising and breeding of domestic animals, dairies, hog and
pig farming, livestock feed and sales yards, commercial stables, commercial
aquaculture, hunting clubs, wholesale nurseries, agricultural and arimal-
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processing plants, fertilizer plants or yards, lumber mills and associated
uses, private landing strips, schools and other community service facili-

ties, public utility facilities, and commercial excavation (Sonoma County

Department of Planning n.d.).

A11 of the parcels zoned AE within the CHZs are under agricultural-
preserve contracts with the county through the Williamson Act. This program
provides tax reductions for owners who agree to maintain an agricultural
use. In agricultural preserves, minimum lot sizes, determined on a case-by-
case basis, depend upon the area necessary for a viable agricultural unit
and the income requirements of the contract. A 10-year phaseout period is
required to remove land from its agricultural-preserve status.

AE-B5, 100 acres denotes an exclusive agricultural district with special

building site area regulation, requiring a 100-acre minimim lot size.

AE-BS, T-45 signifies an exclusive agricultural district with densi-
ties dependent upon slope characteristics. Slope density table number 45
is used to compute minimum lot sizes.

Al - Primary Agricultural District permits single family dwellings, multi-

family dwellings, dwelling groups, home occupations, guest houses, domestic
livestock farming, outdoor growing and harvesting, accessory buildings,

game preserves and one stand for the sale of agricultural products. Con-
ditional uses are as follows: Home-care facilities, mobile homes, 4H and

FFA animal husbandry projects, planned developments and condominiums, farm
labor camps, raising and breeding domestic animals, dairies, livestock feed
and salesyards, kennels, commercial stables, plant nurseries, agricultural
and animal-processing plants, lumber mills and associated uses, non-com-
mercial clubs, schools, community service facilities, public airports and
private landing strips, cemeteries and mausoleums, public utility facilities,
recreational vehicle parks, campgrounds, medical facilities, outdoor theatres
and racetracks, and commercial excavation (Sonoma County Depavtment of
Planning n.d.).

A1-BS-T-40 denotes a primary agricultural district with mirimum lot
size dependent upon slope characteristics. Average slope of the land and
county slope density table number 40 is used to compute minimum lot sizes.
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A2 - Secondary Agricultural District permits all unconditional uses in the

A-1 district subject to a 2-acre per dwelling minimum. By permit, all
conditional uses listed for the A-1 district may be allowed. In addition,
all uses for C-1, Neighborhood Commercial District; C-2, Retail Business
District; or C-3, General Commercial District may occur with a use permit.
Junk yards and outdoor advertising also require a use permit (Sonoma
County Department of Planning n.d.).

TP - Timber Preserve District requires management for commercial production

and harvest of trees and permits removal of trees; unimproved recreational
and educational uses; management for watershed, fish and wildlife; bee-
keeping, grazing and hunting where these are incidental to the primary use;
electric, water, or communications facilities; equipment storage; production
of compatible forest products, such as Christmas trees; and one single-
family dwelling with accessory buildings. Under conditions, additional
dwellings, saw mills and associated uses, development of natural resources
such as mining, aircraft landing facilities, and campgrounds and resorts

may be permitted.

Timber preserve zoning allows benefits to owners of timber preserves
by imposing only a yield tax at the time of harvest. Simultaneously, it
provides conservation and protection of timber-producing lands. As with
agricultural preserves, removal of land from a timber preserve requires a
10-year phaseout period (Sonoma County Department of Planning n.d.)}.

Trapping Program

Until recently, the Sonoma County trapping program benefited sheep
ranchers plagued by coyotes and other predators. The program, which began
to decline in 1970, was eliminated in 1978. (A Federal trapping program
continues in the uplands.)

Qther Governmental Agents

More limited regulatory powers affecting the CHZs are within the
jurisdiction of the State of California through the Department of Fish and
Game and the Department of Forestry. Fish and Game regulates hunting, fish-
ing, and trapping activities, which are significant functions within the
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CHZs. The Department of Forestry is responsible for regulating controlled
burning and for monitoring timber harvests to ensure compliance with state
regulations.

With the construction of Warm Springs Dam-Lake Sonoma, the Federal
Government, through the Army Corps of Engineers and the U.S. Fish and Wild-
life Service, has come to have major associations with the areas. Federal
interest in the study areas, including rerouting of roads and potential
mitigation measures for the peregrine falcon habitats within the CHZs, are
further governmental involvements that may have a profound effect on future
land use.

Summary

The 15,000 acres of Candidate/Critical Habitat Zones consist of
remote and rugged land. Historic land use pivoted around Tivestock
ranching, resulting in the removal of trees and the creation of extensive
grasstand. Privately owned CHZ land, approximately 13,500 acres, is
presently divided among 16 parties. Private holdings within the zones
range in size from 19 acres to 5,200 acres. In many cases, properties
within the CHZs are parts of larger ranches which extend outside the
zones. The primary uses of these lands are ranching, timber harvesting,
and hunting. Because of the remoteness of the area, several owners also
use their properties as places of retreat. There are not more than a dozen
full-time residents within the CHZs. By including this region within the
"undeveloped" land-use category, the Sonoma County General Plan supports the
preservation of low density and non-intensive human use of the land. In-
volvement of the Federal Government within the CHZs could have a major
effect on the future land use in the Dry Creek Uplands.
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CHAPTER 2 o
PREHISTORIC OVERVIEW AND ARCHAEOLOGICAL SENSIXIVITY

Introduction

The candidate/critical habitat zones (CHZs) border and partly overlap
a district which has been subject to more intensive archaeological survey,
excavation, and analysis than any other in the California North Coast
Ranges--the Warm Springs Cultural Resources Study (WSCRS) area. Several
prehistoric archaeological sites have been recorded within the Federally
owned lands in the CHZs. Only one site (CA-SON-566) was recorded within
private CHZ lands; it was partially tested as part of the WSCRS. For
purposes of brevity, this report will not provide detailed descriptions of
sites contained in the overlap area. Some information on these sites,
however, is included in a general review of work done for the Warm Springs
study. Information on each site is recorded in table 1.

In contrast to the Federally owned lands of the WSCRS area, the
present areas of concern have received no formal archaeological investi-
gations of any kind. Results of the WSCRS work, therefore, will be used as
indicators of the varieties of prehistoric cultural resources likely to
exist within the CHZs and the kinds of research questions that information
obtained from them might be used to address. It should be noted that WSCRS
and CHZ lands are not directly comparable, as they contain different pro-
portions of the region's environmental zones. The WSCRS area contains major
watercourses with extensive terraces, as opposed to the many minor streams
and small terraces within the CHZs. Unlike most of the WSCRS area, ridge-
lands, steep canyons, and a generaly more ruggded terrain characterize large
portions of the CHZs.

As the WSCRS work provides such a large regional framework, this over-
view will not include information of a broader areal nature, except as it
might relate to specific research problems. Archaeological overviews en-
compassing a wider area are found in Fredrickson (1973), Baumhoff (1976),
and Stewart (1981).

Materials analysis and final report preparation for the prehistoric
archaeological component of the WSCRS area is still in progress. Thus, the
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interpretive portion of this overview and of table 1 should be viewed as
tentative and subject to refinement or change.

Archaeological Overview
Sixty-two prehistoric sites were tested as a part of the WSCRS.
Baumhoff and Orlins (1979) discussed their findings in relation to three
areas of inquiry: chronology and debitage ratios; territory and population;

and site specialization or land use. These areas subsume more specific re-
search directions which were described in a report on the archaeological
survey and testing of the project area (Baumhoff 1976) and in a research
design for these prehistoric archaeological sites submitted to the U.S.
Army Corps of Engineers (Baumhoff 1978).

Chronology and Debitage Ratios

Baumhoff and Orlins (1979:2-6) proposed a cultural sequence based
loosely on one developed for the North Coast Ranges by Fredrickson (1973).
Their chronology involved the following major periods and associated as-
semblages:

Post Pattern 10000-6000 B.C. crescent stone, fluted point
hiatus 6000-5000 B.C.
Early Borax Lake 5000-3000 B.C. square-stemmed Borax Lake point,

early side-notched point, large
concave-based point, mi’ ‘ing-stone

Late Borax Lake 3000-500 B.C. Excelsior point, leaf-shaped
point, millingstone, mortar and
pestle

Early Houx 500 B.C.-A.D. 1200 small Excelsior point, small

leaf-shaped point, small side-
notched point, mortar and pestle

Late Houx A.D. 1200-historic same as Early Houx, plus
Gunther-barbed point
Since temporally diagnostic projectile points and grinding tools were often
not recovered from the small test excavations at each site, a further-cri- :
erion for dating--the ratio of chert-to-obsidian debitage--was devised to .
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SUMMARY OF WARM SPRINGS PREHISTORIC ARCHAEOLOGICAL

TABLE 1

SITES

Soil-

midden

confl 3 drainages

*Located within the CHZs

17

Early Houx

Site ¢ Type‘ tocation Recover_y2 Vegetation Size4 Times Cther
western Group
565* midden above confl of Rail Cr mano, scraper, 2 80x50m important as a targe site
and Dry Cr hopper mortar farther up the drainage
564*  surface n terrace above Ory Cr tested, poor 2 small partly eroded away
S566* midden s flat by intermittent tested, medium 2 medxdeep Houx est excavation not completed
petroglyph stream
567 hamlet n 2nd terrace Ory Cr tested, medium 2 medxdeep Houx historic component
575 shallow nw terrace above Dry tested, poor 2 smxshallow  Houx eroding
midden Cr, nr pool
572 stattion n 2nd terrace Dry Cr, tested, rich 2 smxdeep Borax Lake, Houx grinding area nr creexted
nr pool
5N station n 2nd terrace Ory Cr, tested, rich 1 smxdeep Late Borax Lake, grinding area nr creesbes
nr pool tarly Houx
573 petroglyph n bank Dry Cr .- 2 Late Borax lake associated = 568
Early Houx
568 hamiet n st terrace Ory Cr, tested, medium 1 medxdeep Houx housepits (3
petroglyph nr 2 streams
_Upper Warm Springs Group
543 hunting n side Warm Springs Cr tested 2 3.5x2.8x HA nformants suggest might
blind .47m be baking oven or acorn cache
543 namiet nw 2nd terrace Warm tested, medfum 2 40x100mx B8orax Lake, Houx Kashaya permanent village,
Springs Cr, nr Little deep “Serene Flat™ homestead
Strawberry Cr
545 shallow n bank Rancheria Cr tested, poor 2 90mzx30cm Late Houx Kashaya camp associated w 541
midden
546 scatter n bank Rancheria Cr augered, poor 4/2 3x5m Tate? historic site
547 midden n bank Rancheria Cr tested, medium 2/4 30x30mx Post Pattern?, nistoric site
deep Borax Lake, “oux
550 hamlet bank of tributary to tested, medium 2 850m2x Late Houx nousepits (3}
Ranchertia Cr shallow
549 shal low e bank Rgncherla Cr, tested, poor 2/1/8 1700m2x70cm Houx
midden ar Warm Springs Cr
581 hamlet nw bank Warm Springs, tested, medium 2 45x30x1.2m  Late Borax Lake,
nr confl Early Houx
Lower Warm Springs Group
534 scatter nr not springs and surface only 2 200x50m Borax Lake, Houx “Kahowant,“ Skaggs Springs
Little Warm Springs Cr resort, highly disturbed
558 shallow w bank Little Warm tested, poor 2 525m° x20cm Late Houx
midden Springs Cr
561 hunting small ridge tested, poor 2 6x6x.47m
dlind
573 hunting n bank Warm Springs Cr rock-lined 2 2.4x1x.3m
blind “epression
556 station n bank Warm Springs Cr, tested, medium 2 100x35x2.2m Borax Lake, Houx,  hgysepit {1};radiocarbon:
nr confl w Little Soda nistoric 24502100 BP, homestead n
Cr vicinity
§57 shallow s bank Little Soda Cr tested, poor 1 25m2xd0cm recently disturbed
midden
559 shailow ne bank Little Soda Cr, tested, poor 2N BOmzdeCM Early Borax Lake, eroded, historic site




TABLE 1 (Cont.)
1 2 Sail- . 5
Site # Type Location Recovery vegetation Size Time Other
555 shallow s bank Warm Springs Cr, tested, medium 2/ 600mzx50cm tamp, basketry stte, nomestead
midden conf w Seven Jaks Cr site
553 namlet o bank Warm Springs Cr tested, medium 2 2 areas, Houx, historic bottle-glass artifacts
large
5854 chert along both sides of tested, no 2 250x50m horestead site
quarry intermittent stream midden
Central Section
562 station nr confl of Smith augered, no 172 2m dia.x80cm housepit (1)
and Ory Cr, n bank midden
574 probable s baik Dry Cr below circular 1 2.5x.6m
hunting Pritchett Paaxs depression
blind
598 hamlet s bank Dry Cr tested, no 1/3 70x30m tate Houx, housepits {14}, “"Amacha,”
midden ¢.1850 possidle ceremonial house
548 shallow n bank Ory Cr tested, poor 3 26m2130cm
m1dden
542 shallow n bank Dry Cr tested, poor 2 30x30m Borax Lake, Late disturped
midden houx
599 hunting s vank Ory Cr, nr -- 4 2x1.2mx80cm
plind confl w tributary
500 shallow n bank Ory Cr, nr tested, poor ¢ 110x60x Borax Lake, Houx “Polosha Chunalrkwant™ or
migden confl w Warm Springs shallow “Takoton"?, hignhly disturbed,
ir homestead
560 shalliow e bank Warm Springs tested, poor 2N 300m2x20cm
Cr
Eastern Group
$93 village n bank Cry Cr and tested, rich 2 largexdeep Borax Lake, Houx radiocarbon:i700:1508P-A0 20C,
petroglyph stream 4720:2408P-27708C; nr home-
stead
579 scatter n bank Ory Cr augered, poor 2 large a site below may have eroded
petraglyphs away, basketry materials
578 shallow s bank Ory Cr, nr tested, poor 2 medxshallow basketry materials
midden stream
609 petroglyph n bank Ory Cr - 1 Late Houx 10m from nistoric dump
581 scatter s dank Ory Cr tested, poor 1 small
$82 village n bank confl Dry Cr tested, medium 2 largexdeep Borax Lake housepits, winter village,
and Cherry Cr hegdquarters for a division
607 petroglyph n bank Dry Cr augered, poor 1 100m2 Late Houx
scatter
595 shallow s bank Ory Cr tested, poor 1 smallx historic materials
midden shallow
596 scatter s bank Dry Cr augered, poor 1 small historic site
586 station n bank Or Cr nr augered, poor 1 medium post-historic housep1t (1), worked bottle
Cherry Cr contact glass
608 hamiet n 2nd terrace Ory Cr testea, rich 1 medxshallow Late Borax Lake
597 hamlet e of confl of Yorty tested, rich 1 medxdeep Borax lLake
and Brush Cr
592 scatter e bank Dry Cr, nr augered, poor 1 small disturped
confl w Yorty Cr
541 station w 2nd terrace,Ory Cr augered, medium 1 small houseptt (1)
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TABLE 1 (Cont.)

1 2 Soil-
Site # Type Location Recovery Vegetation

Yorty Creek Section

585 petroglyph gravel bank in creek- augered, no

bed materials
576 station n bank Yorty Cr tested, medium
588 station s bank Yorty Cr augered, poor
nr confl w stream
5§77 shallow w bank Yorty Cr tested, medium 372
midden

590 petroglyph streambed Yorty Cr

584 hamlet n bank Yorty Cr tested, medium
disected by
tributary

583 station n bank Yorty Cr tested, rich
ar confl

Cherry Creek Section

552 scatter e bank Cherry Cr augered, poor
587 surface terrace, nr 2 seasonal augered, poor 372
cr no midden
604 shallow e bank Cherry Cr, nr augered, poor
midden confl w Skunk Cr
589 housepit e bank Cherry Cr augered, poor
no midden
603 shal low w bank Cherry Cr tested, medium
midden
601 shallow w bank Cherry Cr tested, poor 3/2
midden

Sites Qutside WSCRS Area Proper

662 scatter s bank Rancheria Cr obsidian flakes
660 midden n bank Rancheria Cr flakes

393 petroglyph se Little Strawberry Cr  --
midden

569 petroglyph n bank Smith Cr .-

602 midden e bank Cherry Cr .-

606 campsite n bank Dry Cr --

580 station 30m below top of poor, no
Thompson Ridge midden

563 midden s bank Smith Cr flakes

Size4

Time Other
smal)xdeep Houx radiocardon .679:140-AD 1325,
2300:160-35G8¢C
small nistoric, ¢.1850?  housepit (1)
smallx “Yorty gravels,”
shallow Early Borax Lake
3m2
medxdeeo “Yorty gravels,”
Houx
smallx “Yorty grave's,” nr nistortc cabin
shallow Borax Lake, Late
Houx
nomestead nearby
small nousepits {2), Mistoric s1te
smatlx eroded away
shal'ow
smallx nomestead evidence
shailow
smallx Borax Lake
shallow
smallx
shallow
20x20m
15x10x. 7m Martin's homestead
-- partiy eroded
30x20m possible houseptt, historic
site
10x5m historic? fire pits (2), partly eroced
prehistoric? away
.- housepits (2), 1100 elevation
60x10x.8m eroded

References: Baumhoff 1976, 1978, 1980; Baumhoff and Orlins 1979; Jackson 1973; MacDonald and Honeysett 1975 Orlins 1975, Parrish and

Parrish 1980; Stewart 1979; U.5. Dept. of Agriculture 1972,

‘vl1laqa: about 50 houses
Hamlet: 5-10 houses

Station: 1-2 houses

(Baumnoff 1978: Appendix 2:6)

Zpich: 199 flakes or more per 10 cm
Mediym: 20-199 flakes per 10 ¢m
Poor: 10-20 flakes per 10 cm

{Baumhoff and Orlins 1979:200)

JEnvironment (from Soii Survey and MacDonald and Honeysett 1375)
1 Mixed Evergresn-Oak Forest
2 Woodland-Grassland
3 woodiand-Chaparral
4 Chaparrai
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‘Sma11: 1-2 houses

Medium: 4-5 houses

Large: 20 or more

(Baumhoff and Orlins 1979:200)

Surface: --

Shallow: 20-80 cm

Deep . 1 meter plus

{Baumho ff and Orlins 1979:200}
Sute Houx: 1200 A.D. to historic
farly Houx: 500 B.C. to 1200 A.D.

Early Borax

Post Pattern: 6000 8.
(Baumho ff and Orlins 1979:

. to 3000 B.C.
to10,0068.C.

Lake: 5C00 8.

0
C
Late Borax Lake: 3000 8.C. to 5008.C.
4
c
3



aid chronological placement of site components. In nearly all sites oc-
cupied during more than one recognizable period, obsidian was more common
in the later deposits, while chert occurred more frequently in those of
the early periods.

Debitage ratios were also used as evidence to support a number of
other propositions. The first of these involved the importance of trade, as
obsidian does not occur naturally in the project area. Baumhoff and Orlins
(1979:188) suggested that there was little or no trade in the Early Borax
Lake period, a rapid increase in the Late Borax Lake and Early Houx, fol-
lowed by a decrease in volume during the Late Houx. High volumes of ob-
sidian waste recovered from small habitation sites occupied during the
period of heaviest trading were seen as indicators that these were the
dwelling places of obsidian specialists. It was suggested that these crafts-
men, along with ritual specialists, lived at small stations separated from
the chief tribelet village. The importance of the specialists' sites de-
clined with the lessening of trade in the Late Houx, and the chief tribelet
village became the center of obsidian manufacture.

Territory and Population

Based on the presence of a stable number of site components from the
earliest to the latest periods, Baumhoff and Orlins {1979:191) argued for
stability of population and territory as far back as Early Borax Lake
times. Baumhoff and Orlins also contended that the land in their project
area had been the territory of two distinct tribelet groups. The Northern
Section--the Dry Creek drainage north of Pritchett Peaks--comprised the core
area of the Shahkowe, or Upper Dry Creek Pomo. The Southern Section--the
Warm Springs drainage--comprised an area peripheral to the Mihilakawna,
whose chief village was probably further south, perhaps at the mount of Pena
Creek in Dry Creek Valley. The Central Section, in which relatively few
sites were identified, was conceived of as a buffer zone between the two
tribelet territories.

The question of tribelet boundaries in this area is of major interest,
as considerable confusion exists in the ethnographic literature regarding
this point. From ethnoqraphies, it is not possible to determine whether
the Shahkowe were a separate tribelet, part of the Mihilakawna, or a west-

20



ern extension of the Cloverdale Pomo (see Chapter 3).

Based on the size of midden sites believed to have been occupied
synchronically, Baumhoff and Orlins (1979:195) proposed that the population
of the Shahkowe was between 504 and 684,

Site Specialization

A wide range of site types was identified in the WSCRS area. Baumhoff
and Orlins (1979:195-203) characterized the sites as follows:
Hunting Blinds - "Rock rings 2 to 3 meters in diameter Tocated away
from streams in places commanding actual or possible game trails."
Quarries - Chert outcroppings

Petroglyphs - Those found within the WSCRS area consist of "small pits
or cupules with an occasional groove, pecked into the faces of
boulders of various sizes." Found as isolated sites and in as-
sociation with habitation sites.

Living Sites

Yillages - Large (20 houses or more) and deep (1 meter plus);
winter headquarters for tribelet

Hamlets - Medium (4 or 5 houses), deep (1 meter plus); satellite
communities attached to chief village

Stations - Small (1 or 2 houses), deep (1 meter plus)

Shallow Middens - Small sites Tow in material remains; occupied for
a short period of time by a small group for a special purpose,
such as acorn gathering or deer hunting

Surf?ce Sites - Same as shallow midden, but with surface remains
only

Based on the changing frequency and distribution of material remains,
as well as the changing configuration of site types, Baumhoff (1978:
appendix 2) and Baumhoff and Orlins (1979:203-209) presented the following
hypothesis regarding the "Evolution of Pomo Society": Sometime during the
Early Borax Lake period, progenitors of the Upper Dry Creek Pomo settled in
the area. They may have been preceded by Post Pattern peoples of a free-
ranging, pre-tribelet organization, who utilized the area on occasion. Early
Borax Lake peoples, in contrast, constituted a tribelet, with a large win-
ter village and satellite hamlets. They remained within a fixed area and
did not engage in trade. Trade, along with specialization in tool manufac-
turing and religious activities, began in the Late Borax lLake, reaching a
fluorescence in the Early Houx. Pomo society at that time appears to have
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been socially stratified, with traders, priests, and artisans living in
small, separate communities segregated from low-status individuals, who
lived in the chief village. This segregation and differentiation broke
down in the Late Houx, when the obsidian industry and religious speciali-
zation--somewhat diminished in character--were relocated to the chief
village. Baumhoff suggested that it was the introduction of the Kuksu
cult which transformed native Pomo religion and social organization into
its historic pattern.

Archaeological Sensitivity

Sensitivity Criteria

The present sensitivity study is based on the placement character-
istics of 70 prehistoric archaeological sites recorded in the WSCRS area.
The most important criteria extracted from this data pool involve the
positioning of sites in relation to (a) water sources and (b) soil-
vegetation zones delineated for the WSCRS by ecologists MacDonald and
Honeysett (1975). Based on the suitability of certain classes of soils
for the production of specific associations of natural vegetation, Mac-
Donald and Honeysett divided the WSCRS project area into four soil-vege-
tation types. They are summarized as follows:

1. Mixed Evergreen and Oak Forest Soils

These soils are in the Hugo, Josephine, Sites, Comptche, Atwell, and
Bonner series. They are important timber soils and support a mixture of
Douglas fir, redwood, and hardwoods. The hardwoods include species of
value to human populations for their acorns: the black oak (Quercus
kelloggii) and the tan oak (Lithocarpus densiflora). Roosevelt elk would
have favored such areas and may have been present (Baumhoff and Orlins
1979:1). Although some grassland has developed on these soils following
fires and clearing, none of the soils are particularly suited to grasses.
Baumhoff and Orlins (1979:1) rated this vegetation type as very important
to the aboriginal inhabitants, but slightly less so than the woodland-

grassland community.

2. Woodland-Grassland Soils
These soils are in the Laughlin, Yorkville, Montara, Sobrante, and
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Suther series., The Laughlin and Suther series contain both large areas of
open grassland and dense woodlands containing, among other hardwoods, im-
portant acorn producers: the Oregon oak (Quercus garryana) and the black

oak. The remaining soil series in this type support mainly grasses, with
only occasional small stands or lone examples of trees. Baumhoff and

Orlins (1979:2) claimed that these soils sustained the most important nut
production within the area and supplied an important feeding ground for deer.
For these reasons, they rated it as the land most important economically to
the area's aboriginal inhabitants.

3. Woodland-Chaparral Soils

These soils, which make up the Los Gatos Series, are associated with
a vegetation cover consisting of 80% brush ~nd hardwoods, with sparse grass.
Small stands of redwoods occur in ravines. Shallow soils of this type
support a diverse "high" chaparral mixture, while deeper soils give rise to
the development of grass-woodlands. The most common oaks in the community--
the coast live oak (Quercus agrifolia) and the interior live oak (Quercus
wislizenii)--are poor acorn producers. For this reason, Baumhoff and
Orlins (1979:2) suggested that the primary importance of this land from the
standpoint of aboriginal economics was the production of deer feed; they
classified it as probably less important than the types described previously.

4. Chaparral Soils

The Stonyford, Maymen, and Henneke series make up this type. These
areas of dense chaparral are primarily comprised of shrubs, with some scrub
oak (Quercus dumosa) and manzanita (arctostaphylos spp.). Baumhoff and
Orlins (1979:2) described this soil-vegetation type as probably the least
important in the area. Only the margins of this type would have been of
value, since important deer feed grows there.

Only those loci determined to have been habitation sites by Baumhoff
(1976) and Baumhoff and Orlins (1979)--50 sites--were considered in the
formulation of the criteria for the CHZ sensitivity study. Other site types
identified in the WSCRS area are located in particular topographic or geo-
logic situations that are not predictable by the methods used in the present
study--a quarry area, for example, which takes advantage of an isolated
mineral outcrop. Similarly, the influence of local topography on occupation
site Tocation was intentionally omitted as a usable criterion for determin-

23




ing macro-level settlement rules. Again, the omission results from the lack
of specialized data, in this case, large-scale stereoscopic areal photo-
graphs of the CHZ areas. Such photographs would be essential to pinpoint
the often small and obscure terraces on which habitation sites were situ-
ated in topographically comparable sections of the WSCRS area. These data
have been used successfully in the area. The Corps of Engineers' geo-
grapher considers that the use of aerial photographs was a significant
contributing factor to the predictive reliability of his archaeological
sensitivity maps for the Dry Creek and other Sonoma County drainages
(Forsman, personal communication 1981).  Apart from photographic data,
Forsman used similar criteria to those proposed in this report for deter-

mining areas' sensitivity.

WSCRS Site Distribution

In the WSCRS site distribution pattern, proximity to water sources is
the most commonly occurring environmental association. Most of the sites
identified in the area are adjacent to permanent watercourses; the remain-
der, only about 17%, are situated on seasonally active drainages (half of
the latter group are on Yorty Creek). In addition, WSCRS sites commonly
occur at the confluences of intermittent and year-round streams. This pat-
tern was not quantified for the present analysis, however, because of the
problems involved in differentiating between seasonal and permanent streams.

The occurrence of WSCRS sites along watercourses varies in relation to
adjacent soil-vegetation zones. Figure la shows the proportion of sites
occurring in each of the soil-vegetation zones. When this pattern is
compared with figure 2a, which presents the composition of WSCRS lands in
terms of the same soil-vegetation zones, it appears that a slightly larger
number of habitation sites was found in the woodland-grasstand zone in
relation to the area of land which this zone occupies. Table 2 delineates
site type in relation to soil-vegetation type. These data indicate that
most habitation loci are adjacent to riparian/woodland-grassland ecotones;
such areas are, therefore, particularly sensitive zones here, as elsewhere
in the county (Praetzellis and Praetzellis 1977:45-53). Figure lb was
constructed to determine whether the woodland-grassland zone in the WSCRS
area serendipitously contains a tonger stretch of permanent stream front-
age, since such a cooccurrence would contribute to the pattern exposed by
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FIGURE 1
WSCRS AREA ANALYSIS

a. RELATIVE PROPORTIONS OF LIVING SITES BY SOIL-VEGETATION ZONES

1
(16 SITES)

2
(25 SITES)

b. RELATIVE PROPORTIONS OF PERMANENT STREAM FRONTAGE BY SOIL-VEGETATION ZONES
1
(15 MILES)
2
(17 MILES)
(0.85 MILE
KEY: 1 = MIXED EVERGREEN 3 = WOODLAND/CHAPARRAL
2 = WOODLAND/GRASSLAND 4 = CHAPARRAL
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FIGURE 2
SOIL-VEGETATION ZONES: WSCRS AND CHZs

a. PART OF WSCRS AREA (Abstracted from b.

RANCHERIA CREEK
Baumhoff and Orlins 1979)

1
(APPROX. 3682
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1
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3
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c. DRY CREEK

d. UPPER DRY CREEK
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TABLE 2

WSCRS SITE TYPES BY SOIL-VEGETATION ZONES

1 2 3 4
Mixed Evergreen Woodland  Woodland
Oak Forest Grassland Chaparral Chaparral Totals

Petroglyph 3 4 7
Hunting Blind 1 3 1 5
Quarry 1 1

Living Sites

Surface 3 3 1 7
Shallow Midden 3 11 5 19
Station 5 4 3 12
Hamlet 4 6 10
Village 1 1 2
Type Unknown 1 6 7
Total (Living Sites) 21 (16) 39 (25) 8 (8) 2 (1) 79 (50)
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figure la. This was found not to be the case. The proportion of water-
course frontage within each soil-vegetation zone roughly corresponds to
that of the zone's representation in the WSCRS area (figure 2a).

To order the soil-vegetation zone's sensitivity, the number of sites
within each zone can be viewed in relation to its acreage. The results are
inconclusive, however, as similar proportions of stream frontage and living
sites in relation to acreage are represented in each zone, and no signifi-
cant pattern of site distribution is indicated. The woodland-grassland zone
does show a greater proportion (approximately 10% higher) of sites relative
to acreage and stream frontage. The proportions of sites in the remaining
zones fall within the expected order but give only minimal support to
Baumhoff and Orlins' (1979) contention that, in order of decreasing impor-
tance as prehistoric habitation areas, the zones rank as follows: 1) wood-
land-grassland, 2) mixed evergreen-ocak forest, 3} woodland-chaparral, and
4) chaparral.

Archaeological Sensitivity of the Critical Habitat Zones

As stated above, the determination of sensitivity presented here (maps
8, 9, and 10) is based principally on the interrelationship between the
area's soil-vegetation zones and the presence of water. These character-
istics were determined by reference to the Soil Survey of Sonoma County
(U.S. Department of Agriculture 1972) and current 7.5' USGS topographic
quadrangles of the area, respectively. This method has been used locally
with good results by Praetzellis and Praetzellis (1977) and Forsman (per-
sonal communication 1981). It should be noted that the maps only show areas
of high archaeological sensitivity; prehistoric sites may well be present
in unmarked areas within each CHZ.

Rancheria Creek Critical Habitat Zone

The Rancheria Creek CHZ (map 8) contains more than 2.5 miles of year-
round stream frontage, as well as a junction of two such creeks. In the
southwestern portion of this zone, a series of springs which contribute to
Rancheria Creek is surrounded by soils impermeable by water, providing the
potential for vernal pocis; the USGS topographic sheet, in fact, shows a
small marsh at this spot. These riparian zones are found in association
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with areas of extensive woodland-grassland and mixed evergreen-ocak forest
(figure 2b). The large expanse of chaparral, which 15 centrally located in
the CHZ, would have provided important game browse at its borders.

The amount of associated riparian and woodland-grassland zones would
have made parts of the Rancheria CHZ likely spots for permanent habitation.
Plant and animal resources otherwise rare in this rugged part of the county
may have existed here because of the well-established marsh; in particular,
waterfowl may have frequented the area, increasing its attractiveness to
native groups. The area adjacent to the confluence of the two year-round
watercourses at the woodland-grassland/mixed evergreen-oak forest ecotone is
particularly sensitive with regard to habitation sites. The chaparral/wood-
land-grassland and chaparral/mixed evergreen-oak forest margins, particu-
larly those overlooking Rancheria Creek, may contain hunting-associated
sites. Relative to the area of land involved, the Rancheria Creek CHZ has
the potential for containing the greatest number and variety of archaeo-
logical sites of the three CHZ areas.

Dry Creek Candidate/Critical Habitat Zone

The Dry Creek Zone (map 9) contains, in general, the most rugged ter-
rain of the three CHZs. Although several seasonally active creeks traverse
the region, there appear to be no permanent watercourses. The predominant
soil-vegetation type is the relatively low-sensitivity woodland-chaparral.
Soils favorable to the important woodland-grassland community are rare
(figure 2c).

The foregoing characteristics suggest that much of this CHZ was un-
suitable for year-round habitation, although its northeastern portion may
have been so used because of its gentler terrain and proximity to Alexander
Valley. Seasonal use, however, is likely to have occurred for hunting
game. Archaeological evidence of this activity may be expected associated
with ecotones, especially adjacent to drainages. The junction of three
intermittent creeks located in the southeastern section of the study area
may have attracted game in season. Archaeological sites are likely to be
found in situations allowing good overview of nearby game movement.
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Upper Dry Creek Candidate Habitat Zone

The Upper Dry Creek CHZ (map 10) contains nearly 8 miles of permanent
streams, as well as numerous named and unnamed seasonal creeks. As the
study area contains the sources of these waterways, it is probable that
stream flow is much reduced during the summer season. Figure 2d shows
that the most common soil-vegetation type is woodland-grassland. While
this type covers a proportionally greater area in the Upper Dry Creek CHZ
than in the WSCRS project area, the CHZ is, overall, more precipitous than
the dewnstream Dry Creek drainage.

The presence of a large area of archaeologically sensitive woodland-
grassland associated with a long riparian ribbon suggests that the zone
could have been used for year-round occupation. The north side of Galloway
Creek, although gererally rather steep, probably contains low and secondary
terraces similar to the favored habitation spots on Dry Creek above its
confluence with Cherry Creek. If the WSCRS Ory Creek pattern continues in
this zone, habitation sites may be expected at the confluences of seasonal
and permanent creeks and adjacent to deep pools. The possibility of
seasonal water shortage elsewhere in the zone may have influenced the
establishment of such sites toward the northeastern portion of the study
area, near the junction of Galloway and Dry creeks. Other characteristics
which may have made this confluence attractive for settlement include the
nearby hot springs, the historically documented availability of steelhead
trout (field data 1981; Baldwin 1941:61), and the proximity of river bot-

tomland.

Field Observation

Field checks were attempted for those highly sensitive areas which
could be reached by road, including portions of Hot Springs Road (Upper
Dry Creek CHZ),Kelly Road (Dry Creek CHZ) and Rockpile Road (Dry Creek
Rancheria and Upper Dry Creek CHZs). Due to access problems, however, very
little ground was actually surveyed, and no archaeological remains were
encountered. It was noted that landforms potentially suitable for pre-
historic occupation corresponded with those areas designated as highly
sensitive on the map. These areas were usually found to be in association

with historic features.
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Summary and Conclusions

No archaeological survey has been undertaken on any of the privately
owned lands within the CHZs. Only one site has been recorded within any
of the three parcels presently under study. Based on the results of the
WSCRS archaeological survey and testing program and a reconstruction of
the soil-vegetation types, prehistoric archaeological sensitivity maps
were prepared for each of the candidate/critical habitat zones. These
maps suggest the potential for habitation sites similar to those found with-
in the WSCRS area; areas within each CHZ are therefore designated as highly
sensitive. It is likely that hunting blinds and camps, petroglyphs, and
quarry sites also exist in the study areas, but the location of these
types of sites is difficult, if not impossible, to predict from the avail-
able data set. Such sites are often found on ridges (which make up much
of the present study areas): the WSCRS area, however, is composed princi-
pally of drainages and the immediately adjacent land, and comparable data
do not exist. Fieldwork geared to the examination of microenvironments or
the surface occurrence of certain geological phenomena is perhaps the only
means of locating these types of sites.

Part of the scientific significance of prehistoric sites in the CHZs
would be their applicability to the research problems identified by
Baumhoff (1976) and Baumhoff and Orlins (1979) for the WSCRS. In parti-
cular, it is believed that archaeological data from the Upper Dry Creek CHZ
might be used to reconstruct tribelet boundaries and perhaps to identify
another longstanding territorial buffer zone, such as Baumhoff identified
on Dry Creek near Pritchett Peaks. Also of interest in this CHZ would be
further evidence to test Baumhoff's (1978) hypothesis regarding site
specialization and population shifts through time. An ethnographic tribe-
let boundary also runs through the Dry Creek CHZ, while another just touches
the northwestern corner of the Rancheria Creek zone {see map 11, chapter
3); all zones, therefore, have the potential for yielding information on
territorial boundaries. In addition to their potential for providing data
to address specific questions of native culture history, archaeological
survey in the CHZs--especially in the Dry Creek zone--would supply infor-
mation about the prehistoric use of what has been regarded as unattractive
areas for occupation, thereby suppiementing the pattern uncovered by
Baumhoff (1976) and Baumhoff and Orlins (1979) for more favorable areas.
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CHAPTER 3
NATIVE AMERICAN LAND USE

Introduction
Methods

The study of Native American use of land in the candidate/
critical habitat zones (CHZs) included determinations of tribelet
territorial boundaries and inferred precontact land-management prac-
tices, as well as the collection of ethnographic data on the use of
the specific zones during the 20th century. The research strategy
consisted of two phases: (1) prefield research, and (2) ethnographic
field and nonfield interviewing.

The prefield research phase entailed a comprehensive search and
review of the pertinent literature in order to identify ethnographic,
ethnohistorical, archaeological, and historical data which might reveal
the presence of Native American sites within the study area. Based on
maps and published descriptions contained in the ethnographic literature,
the territorial boundaries of the native groups which formerly occupied
and controlled the study area were plotted onto the appropriate USGS topo-
graphic maps. As a result of this research, it was determined that at
least three, and possibly four or five, different Indian groups, speaking
two languages (Southern Pomo and Kashaya Pomo),controlled the study area
from precontact times into the historic period. A1l identified sites,
including archaeological sites, were also mapped.

Fieldwork with Native American consultants began with a review of the
scope and purpose of the study; study areas were described and Tocated on
topographic maps. These procedures served as a preliminary orientation
for consultants. While some interviews took place at consultants' homes,
several trips were made to the candidate/critical habitat zones (CHZs)
with consultants. No on-the-ground survey was made.

During the fieldwork, interviewers were equipped with pertinent
anthropological and other literature, as well as archaeological site
records, ethnographic site reports, topographic and other maps, photographic
equipment, and binoculars.
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in the field, close attention was given to the composition of existing
plant communities. The presence of indicator species was noted in order to
provide a basis for understanding the earlier vegetative conditions of the
study areas. Note was made of very old trees and other plants and the
particular growth habits of trees as indicators of past plant communities.
Published works were consulted for descriptions of earlier vegetative
conditions, and adjacent areas of similar terrain, slope, and other factors
were also examined. Through these methods, the earlier vegetative con-
ditions of the area were generally identified.

Recent experiences on similar studies have established the usefulness
of environmental reconstruction as a significant aid in identifying and
analyzing the cultural resources and land uses of a given area. Experience
has also proved that Indian consultants can better predict the location of
possible sites and potential uses of an area when this procedure is fol-
lowed. Particular attention was also given to the location and identifi-
cation of plants known to have ethnobotanical significance (e.g., medicinal,
ceremonial, technological, and subsistence uses) to the Indians of the
region.

Interviews were directed so as to elicit data concerning the pre-

historic, historic, and contemporary Indian use of the Rancheria Creek,
Dry Creek, and Upper Dry Creek CHZs and to identify ethnographic and other
culturally sensitive areas. In particular, consultants were interviewed
as to the presence, location and use of the following:

(1) Native American territorial and other boundaries in the

vicinity of the CHZs

(2) Aboriginal trails in the area, and the nature of the inter-
and intratribelet trade and exchange networks

(3) Procurement and processing sites for collecting plant re-
sources {(used for medicinal, ceremonial, technological, and
culinary purposes) and minerals, as well as the existence
of aboriginal mines and quarries

(4) Hunting tracts

(5) Medicinal hot spring sites and other sacred, spiritual,
ceremonial, and "doctoring" sites

(6) Settlement and other habitation sites (e.g., villages, summer
campsites)
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(7) Native American cemetery sites

(8) Sites, other than the above, significant to the preservation

and rerpetuation of Native American cultural identity

Jennie L. Goodrich, Staff Ethnologist for the Ethnographic Labora-
tory, Department of Anthropology, Sonoma State University, directed the
fieldwork with Native American consultants. Kathleen Smith, Native
American coordinator for the Warm Springs Cultural Resources Study, also
participated in the identification and interviewing of Native American
consultants.

It is the policy among the local Indian communities that jurisdiction
over Indian cultural resources is the prerogative of that community which
controlled the area and/or resources in question in traditional times.
Further, those persons utilized as consultants shall first be persons
descended from the concerned group and shall be recognized by their respec-
tive communities as scholars of their own cultural traditions. In the
event no such person is available, persons representing tribal governments
and/or organizations who represent the area shall be consulted. This
policy was followed. The study was fortunate to gain the participation of
knowiedgeable consultants with direct ancestral ties to the study areas.
Consultants included the following:

Elsie Allen (D.D.)

Makahmo Pomo; tribal scholar, Southern Pomo language

consultant; teacher, lecturer, author, and basketweaver
of national renown

Clarence Cordova
Mihilakawna Pomo; cultural consultant

Alfred Elgin, Sr.
Mihilakawna Pomo; cultural consultant

Rose Elgin
Mihilakawna Pomo; cultural consultant

0live Fulwider
Mihilakawna Pomo; cultural consultant

John Santana
Wishachamay Pomo; cultural consultant

Lucy Smith
Mihilakawna Pomo; tribal scholar; basketweaver
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Laura Somersal
Mihilakawna Pomo-Geyserville Wappo; language consultant,
tribal scholar, basketweaver of national renown

Addresses of Native American consultants are provided in Appendix A;
a genealogy for each consultant is presented in Appendix B.

Study Limitations

Data concerning the Kashaya Pomo utilization of the study area are
not available at this time. The Kashaya Tribal Council is presently
evaluating its role in cultural resource management and other environ-
mental and cultural studies. The staff of the ethnographic component
met with the council on 12 February 1981. At that time, the scope and
purpose of the study was discussed in detail and consultant recommendations
were made. The council felt it was appropraite to contact recommended
persons and secure their approval to serve as consultants, whereupon it
would notify the study as to what action was appropriate. To date, the
study has not been apprised of the council's findings. It should be noted
that the council's actions are in no way unsupportive of the study; it has
the council's approval. Kashaya data, if available, will be submitted as a
separate supplement at a later date.

While hunting has been an important Native American activity in the
CHZs, current hunting data were difficult to obtain. Several consultants
expressed concern about the situation, which one described as follows:

If we tell you we hunt there and how many hunt, they'd have

wardens out all over, and the hunting would be over. If we say

we don't hunt and they go ahead and buy the land for the birds,

there will be no hunting....You see the problem we have?

Although the study conducted interviews with knowledgeable consultants
descended from these groups who formerly controlled the study areas, the
data, especially as it concerns hunting, was limited by this procedure. It
can be safely assumed that Indians from other groups in the region have
also used and currently use the areas as well. Should further study be
necessary, it is recommended that notices be sent out informing groups and
individuals of the pertinent questions and an informal "hearing" be con-
ducted on those resources that persons from other than the former controlling
groups have used or continue to use.
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Territories, Tribes, and Boundaries in the Study Area

Lands withtn the candidate/critical hahitat zones were occupied by
at least three, and possibly four or five, different Indian groups from
precontact times into the historic period (map 11). It is generally
agreed that, at the time of contact, the Dry Creek drainage was occupied
by the Mihilakawna (Dry Creek Poma, 'west creek people'). The territory
which includes the drainage of Rockpile Creek, Buckeye Creek, and the
upper reaches of the Middle Fork of the Gualala River was occupied by the
Wishachamay (includes Hiwalhmu and Yotiya, or Rockpile Pomo), or 'ridge
people' (see McLendon and Oswalt 1978). Both groups are Southern Pomo-
language speaking peoples.

The boundary between these two groups was formed by the summit of
the ridge which separates the Dry Creek and Gualala River drainages, just
touching the northwestern corner of the Rancheria Creek CHZ and passing
across the southern portion of the Upper Dry Creek Zone. In Upper Dry
Creek, the portion of the zone north of the ridge would have been
Mihilakawna; the southern portion, Wishachamay. The Rancheria Creek CHZ
falls just within Mihilakawna territory.

The eastern boundary of Mihilakawna territory was formed by the summit
of the low ridge separating the drainage of Dry Creek from the Russian
River. The Makahmo (Cloverdale Pomo) occupied that portion of the region
adjacent to the study area east of the summit. The Dry Creek CHZ is bi-
sected by this ridge, the territory to the west being Mihilakawna, and to
the east, Makahmo.

Prior to nr around the time of contact, Dry Creek may have been oc-
cupied by two separate groups: the Shahkowe in upper Dry Creek, and the
Mihilakawna in lower Dry Creek. The boundary between the two groups and the
time of occupation has never been accurately determined. Archaeological
findings tend to support the existence of two separate tribelets (see
Baumhoff 1976:213). Some ethnographers have placed the boundary at the
divide between Warm Springs Creek and Pena Creek, others at Warm Springs
Creek (see Kroeber 1925:plate 36; Merriam: field notes; Merriam and Talbot
1974:20). Dry Creek Pomo consultants to this study, however, had learned
from their "old people” that all of Dry Creek was one group speaking the
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same language prior to the historic period. Controversy over the existence
of two separate Dry Creek Pomo groups may stem from very early contact dis-
ruptions in population and settlement which forced Dry Creek groups to
consolidate. If upper Dry Creek is considered a separate precontact tribe,
then those portions of the CHZs within the Dry Creek drainage would have
been Shahkowe.

Buring the historic period, the Makahmo increased their use of upper
Dry Creek and may have occupied settlements there. Raids by the Spanish in
the 1820s and 1830s, which destroyed many of their homes along the Russian
River, forced the Makahmo to seek refuge in isolated areas. One such
"hide-out" was located west of Cloverdale behind Red Mountain on the Cherry
Creek drainage. It is probable that Stewart's (1943) boundary, which ap-
pears to follow Pritchett Peaks and Thompson Ridge, represents this period.
Historic use in the Upper Dry Creek and Dry Creek CHZs north of these
points was principally by the Makahmo.

A fifth group with ties to the study area is the Kashaya Pomo.
Although control of lands within the study area is not recorded in the
ethnographic literature, present-day knowledge of the history and use of
Warm Springs Creek and the headwaters of the Middle Fork of the Gualala
River by the Kashaya points to possible precontact occupation of these
Tands. Definite use by Kashaya of this area during the historic period is
well documented (see Parrish and Parrish 1980). Thus, the southern portion
of the Upper Dry Creek CHZ and all of the Rancheria Creek CHZ have been
used by the Kashaya at different times.

Land-Management Practices

Little is known of the techniques and strategies that the Pomoan
groups who formerly controlled the study areas employed to manage land-
based resources {(e.g., plants, animals, birds, etc.). The data that are
available are principally concerned with the Mihilakawna and the Makahmo
Pomo (see Peri and Patterson 1979; Peri, Patterson,.and McMurray 1981;
Theodoratus et al. 1975). Although land-management techniques and stra-
tegies surely varied from group to group according to their varying en-
vironments, some management practices were undoubtedly common to all.
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Plant Management

A variety of plant-management techniques was employed which improved
and enhanced the floral envirgnment. Although the specific management
techniques varied according to the type of plant, the desired aim was the
same: to obtain a supply adequate to meet needs while insuring the
resources’' continued viability. This goal was accomplished by employing
collection strategies that were derived from an intimate understanding of
the plants and their sexual and vegetative reproduction requirements. These
resource-management techniques included pruning, cultivation, weeding and
clearing, selective harvesting, and controlled burning. The implementation
of these techniques was extensively regulated by social sanctions and

religious taboos.

Pruning

Pruning was a deliberate management technique and an indirect result
of harvesting or collecting methods. Pruning technigues were principally
applied to trees and shrubs from which food and technologically important
products were collected.

Because acorns were the staple vegetal food, the maintenance of these
trees was essential. Acorn crops were harvested by knocking the nuts from
the Timbs with poles. During this process, some branch tips, leaves, and
brittle and dead twigs were removed, and dead and diseased limbs were
broken off. Pruning stimulated the growth of new branchlets and foliage
the following year and increased the surface area of the canopy and the
resultant fruit production.

Various shrubs were also pruned during harvest. Plants such as
elderberry were harvested by breaking off the ends of the fruit-bearing
branchlets, expanding the surface-producing area of the plant along the
remaining stems, and generally improving its health and productivity.

Pruning also results from the collection of basketry materials, such
as willow, dogwood, and hazel switches. The best switches suitable for
weaving are long, straight, and slender, with no side branches, and with
buds that are widely spaced; pruning encourages this development. Tangled,
diseased and dead wood was also removed from the plant at the time of

pruning, and overly thick or branched stems were cut out.
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Cultivation

When certain root crops are harvested, the surrounding soil is
indirectly cultivated. The major categories of root crops include edible
corms, bulbs and tubers, and stolon or rhizome crops such as basket sedge.
The results of such cultivation are increased aeration, water conden-
sation, the stimulation of new root growth, and increased plant vigor.
While cultivation loosens the soil, at the same time it mixes the surface
nutrients into the ground; it improves the drainage during winter months,
and allows better absorption of moisture during the growing season. Summer
cultivation interrupts tne capillary action of water to the soil surface,
allowing water to remain in deeper, cooler soil layers where roots thrive.
Loose soil at the surface also insulates the roots because of its air
cortent. When the roots of root crops are not impeded by compacted soil,
they increase in size and quality. The removal of mature or older roots
in @ tract also stimulates the growth of new roots, increasing the tract's
size.

Corms, bulbs, and tubers--"Indian potatoes"--constituted a significant
addition to the diet between mid-spring and early summer. Indian potatoes
reproduce vegetatively by the formation of tiny bulblets attached to the
parent plant. These bulblets remain dormant and do not grow large until
older bulbs are removed or the bulblets are severed from the parent. Wild
potatoes, often growing up to 1-1/2 inches long, were unearthed with dig-
ging sticks. This cultivation and aeration of the soil allowed the potatoes

”

to attain a greater size, "become sweeter,” and resulted in an expanded
plant bed.

The method of unearthing or cultivating plants with rhizomes and
stolons, such as basket sedge, similarly affects the quality and quantity
of the yield (see Peri and Patterson 1976 for an extensive discussion of
sedge cultivation). Sedge beds which have been cultivated over many years
are characteristically extensive. The method of collection involves re-
moval of rhizomes, which are anchored in the soil by fine primary root-
lets, from the parent sedge plant. Loosening of the soil allows new rhi-
zomes to grow quite long. Two and three-year-old rhizomes send up leafy
shoots, which grow into new plants that increase the size of the bed. Sedge

plants accidentally unearthed during cultivation are carefully replaced to
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insure the continued growth of parent stock. Sedge beds which are left
uncultivated eventually become a tangled mass of short, dry, brown roots.
Additionally, the soil becomes very compact, and grasses and other plants
intrude the unused beds.

Collecting areas are kept "clean" by weeding and removing debris.
Weeding is especially important in maintaining tracts of plants, such as
wild potatoes, basket sedge roots, and various medicinal herbs. The elimi-
nation of unwanted plants interrupts the natural process of plant succes-
sion and insures the continued presence of a particular plant by reducing
competition for nutrients and moisture. Collecting areas are also raked
to clear away dead branches, rocks, and excessive leaf litter from around
the plants in order to reduce the potential ot the plants' being crowded
out.

Selective Harvesting

During harvesting, special care was given to taking from only the
healthiest and most productive plants, which resulted in the perpetuation
of the best plant sites. Large tracts of ethnobotanically important
plants have been shown to be more a result of native harvesting techniques
than the action of natural processes (Peri and Patterson 1976, 1979).

Burning

Fire was also employed to a limited extent as a resource-management
tool. The use of fire prevents accumulation of debris, discourages the
development of dense understory vegetation, and encourages the establish-
ment and spread of grassy clearings. Small-scale fires eliminate the build-
up of fuels in wooded areas, thus preventing the occurrence of destructive
large-scale conflagrations. Burning also results in well-spaced trees and
shrubs, assuring each plant an optimum supply of sunlight, water, and
nutrients. Diseased and extraneous vegetation is eliminated by fire, which
in turn reduces competition with healthy plants for nutrition and moisture.
Additionally, burning r